A B S T R A C T Investigations have outlined pancreatic secretory and synthetic responses to gastrointestinal hormones. However, there is little information concerning hormonal influences on pancreatic growth.
INTRODUCTION
It is well-establishedl that pancreatic protein synthesis and secretion are initiated by feeding. Moreover, many Received for publication 30 Januiiary 1973 and in revised form 2 April 1973.
of the metabolic chaniges observed in the pancreas after feeding can be initiated by administration of hormones of two types: neurohormones, for example acetylcholine, and gastrointestinal hormones, for example cholecystokinin-pancreozymin (CCK-PZ)1 and gastrin (1, 2) . Pancreatic protein synthesis, RNA synthesis, and phosph1o-lipid aand trigly ceride synthesis are initiated after adminiistration of these two types of hormones (1, 3, 4) .
It is well-established that some hormones exert troplhic effects on their target cells as well as influencinig synthesis and secretion of target cell products. The pancreas w as long considered to be a stable organ lacking gro-wth an(l regenerative capabilities (5, 6) . However, Fitzgerald and co-workers have elegantly demonstrated pancreatic regeneration after cessation of ethionine administration or surgical resection of half the gland (7) (8) (9) . MIoreover, pancreatic hypertrophy anid hyperplasia have been described in chickens and rats fed raw or uncooked soybeans (10) (11) (12) (19) and used by us previously.
DNA was determined by the diphenylamine method using calf thymus DNA as a standard (20) . RNA was determined by the orcinol method using ribose as a standard (21) . Protein was determined by the biuret method using bovine serum albumin as the standard (22) . Radioactivity was assayed in a Packard liquid scintillation counter (Packard Instrument Co., Inc., Downers Grove, Ill.) using a phosphor developed by Patterson and Greene (23) .
RESULTS
Fig. 1 shows rates of incorporation of ["C]thymidine into pancreatic DNA. Under these conditions of in vitro incubation, incorporation was near linear for 30, 60, 90, 120, and 150 min. Other investigators, using different tissues, have shown that thymidine nucleotide pools were small and that there was rapid equilibration between intracellular and extracellular thymidine pools (24) . In addition, at concentrations of ["C]thymidine used in these experiments, no labeled ["C]thymidine triphosphate remained unincorporated in the cell (25) . These observations were considered sufficient to validate the use of in vitro incubation of pancreas for short-term studies of DNA synthesis. A 90 min period of in vitro incubation was used for other experiments. (26, 27) . It is recognized that CCK-PZ initiates paincreatic secretion as well as augments rates of protein synthesis, nuclear RNA synthesis, polysomal aggregation, palmitate oxidation to C02, and triglyceride incorporation into phospholipids (1, 3, 4) . Despite these views, other lines of investigation indicated growth and regenerative capabilities were pres2nt (7, 8) . Pancreatic hypertrophy and hyperplasia were described in poultry and rats after feeding of uncooked soybeans (11) . Later it wras recognized that soybeans contained a heat-labile trypsin inhibitor and that inhibition of trypsin activity in the duodenum augmented pancreatic secretion. It was suggested that the hypersecre- bethan( tion resulted in increased pancreatic size (10) . Recent studies by Green and Lyman have shown that inhibition of trypsin and chymotrypsin activity in the duodenum augments pancreatic secretion (28) . They postulate that soybean trypsin inhibitor has its effect by binding trypsin and chymotrypsin such that feedback inhibition of CCK-PZ release from duodenal receptor cells is impaired (29) . Augmented CCK-PZ release results in hypersecretion.
Fitzgerald and co-workers have studied in great detail regeneration of rat pancreas after ethionine injury or surgical resection (7) (8) (9) . They demonstrated that rats fed ethionine would reconstitute the pancreas within 1-2 wk after withdrawal of the amino acid analogue. Mitotic figures and evidences of regeneration were most prevalent 4-7 days after ethionine cessation. Quantitative investigations have shown that after destruction of the pancreas with ethionine, more than 90% of acinar cells regenerate within a few weeks (7) .
Rothman and Wells observed increases in pancreatic size and weight after chronic administration of CCK-PZ. Morphologic examination of pancreata revealed enlargement of acinar cells. They attributed the increases in weight to increases in protein and enzyme synthesis (30) . Mayston These studies add another dimension to our understanding of the role of CCK-PZ in pancreatic function. It is now recognized that the polypeptide hormone, CCK-PZ, initiates secretion, initiates metabolic responses, and initiates growth and regeneration. That these responses are not observed with bethanechol chloride administration suggests that secretion alone does not act to enhance cell growth. Thus, merely "working the cell" does not lead to cell growth. Cell growth seems to be initiated via a positive action of hormonal substances.
